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TOWER MOUNTED HIGH VOLTAGE
SWITCHGEAR

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a 35 U.S.C. § 371 national stage
application of PCT International Application No. PCT/
EP2020/058304 filed on Mar. 25, 2020, which in turns
claims foreign priority to European Patent Application No.
19177767.1, filed on May 31, 2019, the disclosures and

content of which are incorporated by reference herein in
their entirety.

FIELD

The present disclosure relates to a tower mounted high
voltage switchgear, 1n particular a tower mounted high
voltage gas-1nsulated switchgear having improved functions
and characteristics.

BACKGROUND

It 1s well known 1n the art that along the path of a power
or1d there are provided several electric substations for trans-
mitting and distributing electricity from a power generating,
source to loads and users connected to the feeding grid; these
substations may be configured according to different layouts
depending on the applications, and are realized by using a
number of electric components, such as disconnectors, cir-
cuit breakers, mstrument transformers, control systems and
similar devices.

According to traditional solutions, electric substations are
realized by using several components which are structurally
independent and suitably connected to each other and to the
power line when assembling 1n order to obtain the desired
layout and to perform each a respective dedicated function;
these traditional solutions have presented some drawbacks
in practical use, mainly due to the large number of compo-
nents that may be required, even for providing a minimal
configuration, and to their structural and functional separa-
tion. Indeed, these aspects may result 1n heavy maintenance
requirements for each and any of the components used, and
to a considerable increase of the overall dimensions of the
substation, with a consequent negative impact on installation
and maintenance costs, as well as on environmental impact.

On the basis of the above considerations and other con-
siderations, there 1s clearly a need to have available alter-
native technical solutions that will enable the limits and the
problems set forth above to be overcome.

SUMMARY

Embodiments of the present disclosure may provide a
high voltage gas-insulated switchgear which allows over-
coming at least some of the above-mentioned shortcomings.

In particular, embodiments of the present disclosure may
provide a high voltage gas-insulated switchgear that would
avoid the need of requesting approval from local authorities.

Furthermore, embodiments of the present disclosure may
provide a high voltage gas-insulated switchgear which
would not be aflfected for 1ts 1nstallation by the morphology
of the land.

Moreover, embodiments of the present disclosure may
provide a high voltage gas-insulated switchgear in which the
environmental impact 1s minimized or eliminated.
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Furthermore, embodiments of the present disclosure may
provide a high voltage gas-insulated switchgear which 1s
casily adaptable according to needs of the utilities.

Also, embodiments of the present disclosure may provide
a high voltage gas-insulated switchgear, that 1s reliable and
relatively easy to be manufactured out and at competitive
COsts.

Thus, embodiments of the present disclosure may relate to
a tower mounted high voltage gas-insulated switchgear
which characterized 1n that 1t comprises a supporting struc-
ture connected to the lattice structure of a high voltage
transmission tower, a first and a second gas-insulated com-
bined interruption and disconnection modules respectively
comprising, for each phase, a first and a second combined
interruption and disconnection units.

Each of said first and second combined interruption and
disconnection units comprises a first and a second gas-tight
casing developing along corresponding first and second
reference axis, each casing housing: at least a first terminal
for input/output connections; a first combined disconnecting
and earthing switch having a first fixed contact operatively
coupled to said first terminal, a second fixed contact at
ground potential and a first movable contact operatively
couplable to said first and second fixed contacts for discon-
necting and earthing operations; a fast earthing switch
interposed between said first fixed contact and said first
terminal; a circuit breaker unit electrically connected to said
first movable contact of said first combined disconnecting
and earthing switch and to a second combined disconnecting
and earthing switch; said second combined disconnecting
and earthing switch having a third fixed contact operatively
coupled to a second terminal for imput/output connections, a
fourth fixed contact at ground potential and a second mov-
able contact operatively couplable to said third and fourth
fixed contacts for disconnecting and earthing operations and
clectrically connected to said circuit breaker unait.

Said first terminal of said first combined interruption and
disconnection unit 1s electrically connected to a first elec-
trical line, and said first terminal of said second interruption

and disconnection unit 1s electrically connected to a second
electrical line, while the second terminals of said first and
second combined interruption and disconnection units are
clectrically coupled to each other.

The high voltage gas-insulated switchgear 1s mounted on
said supporting structure within the lattice structure of said
high voltage transmission tower, the first and second refer-
ence axis of said first and second casings being aligned in the
same direction.

As better explained in the following description, the tower
mounted high voltage gas-insulated switchgear as disclosed
herein may allow avoiding, or at least greatly reducing, the
above-mentioned problems.

In practice, as better described hereinafter, one proposed
solution may include placing the high voltage gas-insulated
switchgear 1n the tower of the overhead lines. This solution
avoids the request of approval from local authorities as there
1s no occupation ol new land and results 1n a faster and
cheaper solution for the customer.

In practice, the high voltage gas-insulated switchgear can
be fully assembled and tested in the factory and then
transported at site. Once mounted 1n the tower, possibly
together with the local control cubicle, the high voltage
gas-1nsulated switchgear 1s ready to be energized. Monitor-
ing and self-diagnostics systems integrated in the equipment
allow a remote control of the status of the equipment 1tself
further increasing the reliability of the solution.
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As described 1n details 1 the following description,
several configurations can be realized keeping as a constrain
the footprint of the tower, for example. For instance, a
typical configuration can be a 3 bays system (in-out bays
plus user bay) to be mounted 1n the tower at different height
from the ground depending on customer requests. As men-
tioned before the system may stay in the tower footprint so
to avoid the need of permission.

In a typical embodiment of the tower mounted high
voltage switchgear, according to the present disclosure, said
first and second combined interruption and disconnection
modules are positioned at a height within the lattice structure
of said high voltage transmission tower.

Alternatively, said first and second combined interruption
and disconnection modules can also be positioned within the
lattice structure of said high voltage transmission tower 1n
correspondence of its base.

In an embodiment of the tower mounted high voltage
switchgear of the present disclosure said first and second
reference axis of said first and second casings are aligned
along a common axis.

Alternatively, said first and second reference axis of said
first and second casings can be parallel to each other.

As previously said, 1n a typical embodiment of a tower
mounted high voltage switchgear as disclosed herein, the
configuration 1s a 3 bays system (in-out bays plus user bay);
in such a case, the tower mounted high voltage switchgear
turther comprises a third gas-insulated combined 1nterrup-
tion and disconnection module having a first terminal opera-
tively connectable to an end user, and a second terminal
clectrically interposed between and connected to said first
and second combined interruption and disconnection mod-
ules.

In such a case, said third combined interruption and
disconnection module comprises, for each phase, a third
combined interruption and disconnection umt which in turn
comprises a third casing developing along a third reference
axis and housing: at least a first terminal operatively con-
nectable to an end user; a first combined disconnecting and
carthing switch having a first fixed contact operatively
coupled to said first terminal, a second fixed contact at
ground potential and a first movable contact operatively
couplable to said first and second fixed contacts for discon-
necting and earthing operations; a fast earthing switch
interposed between said first fixed contact and said first
terminal; a circuit breaker unit electrically connected to said
first movable contact of said first combined disconnecting
and earthing switch and to a second combined disconnecting
and earthing switch; said second combined disconnecting
and earthing switch having a third fixed contact operatively
coupled to a second terminal electrically interposed between
and connected to said first and second combined interruption
and disconnection modules, a fourth fixed contact at ground
potential and a second movable contact operatively cou-
plable to said third and fourth fixed contacts for disconnect-
ing and earthing operations and electrically connected to
said circuit breaker unit.

The tower mounted high voltage switchgear can have
different configurations and layouts according to the needs.

For instance, the third combined iterruption and discon-
nection module can be positioned within the lattice structure
of said high voltage transmission tower at the same height of
said first and second combined interruption and disconnec-
tion modules.

Alternatively, said third combined interruption and dis-
connection module can be positioned within the lattice
structure of said high voltage transmission tower at a dif-
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terent height with respect to said first and second combined
interruption and disconnection modules.

Moreover, 1n a possible embodiment of the tower
mounted high voltage switchgear of the present disclosure,
said first, second and third reference axis of said first, second
and third casings are parallel to each other.

In an alternative layout of the tower mounted high voltage
switchgear of the present disclosure, said first and second
reference axis of said first and second casings are aligned
along a common axis, while said third reference axis of said
third casing 1s substantially perpendicular to said first and
second reference axis.

In this latter case, said third combined interruption and
disconnection module can be conveniently positioned within
the lattice structure of said high voltage transmission tower
at a different height with respect to said first and second
combined interruption and disconnection modules.

In an embodiment of the tower mounted high voltage
switchgear, according to the present disclosure, said first and
second reference axis of said first and second casings are
substantially horizontal. In such a case, the third reference
axis of said third casing can be substantially vertical.

In an alternative embodiment of the tower mounted high
voltage switchgear, according to the present disclosure, said
first, second and third reference axis of said first, second and
third casings are substantially vertical.

Further features and advantages of the present disclosure
will be more clear from the description of embodiments of
the tower mounted high voltage gas-insulated switchgear of
the present disclosure, shown by way of examples in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a single line diagram of a first embodiment of a
tower mounted high voltage gas-insulated switchgear;

FIG. 2 shows the positioning of a first embodiment of a
high voltage gas-insulated switchgear in a high voltage
transmission tower;

FIGS. 3a-3¢ show two side views and a top view of a first
embodiment of a high voltage gas-insulated switchgear;

FIG. 4 1s a single line diagram of a second embodiment
of a tower mounted high voltage gas-insulated switchgear;

FIG. 5 shows the positioning of a second embodiment of
a high voltage gas-insulated switchgear in a high voltage
transmission tower;

FIGS. 6a-6¢ show two side views and a top view of a
second embodiment of a high voltage gas-insulated switch-
gear,

FIGS. 7a and 7b show the positioning of a third embodi-
ment of a high voltage gas-insulated switchgear in a high
voltage transmission tower;

FIGS. 8a-8¢ show two side views and a top view of a third
embodiment of a high voltage gas-insulated switchgear;

FIGS. 94 and 95 show the positioning of a fourth embodi-
ment of a high voltage gas-insulated switchgear 1n a high
voltage transmission tower;

FIGS. 10a-10c¢ show two side views and a top view of a
fourth embodiment of a high voltage gas-insulated switch-
gear,

FIGS. 11a and 115 show the positioning of a fifth embodi-
ment of a high voltage gas-insulated switchgear in a high
voltage transmission tower;

FIGS. 12a-12¢ show two side views and a top view of a
fifth embodiment of a high voltage gas-insulated switchgear;
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FIGS. 13q and 135 show the positioming of a sixth
embodiment of a high voltage gas-insulated switchgear 1n a
high voltage transmission tower;

FIGS. 14a-14¢ show two side views and a top view of a
third combined interruption and disconnection module used
in a sixth embodiment of a high voltage gas-insulated
switchgear.

DETAILED DESCRIPTION

In recent years a new generation of compact gas-insulated
switchgear devices has been designed which itegrate 1n a
unique apparatus and are able to perform several electrical
functions which, in the prior substations, were obtained by
using multiple structurally separate elements. In particular,
these new devices comprise an external casing on which
there are mounted a number of bushings, e.g. two or three
bushings, each containing a corresponding electric terminal
for mput/output connections with a power line and/or other
clements of the substation; inside the casing there are
normally provided one or more disconnection units and one
or more interruption units, which are electrically connected
to each other and to the electric terminals, 1n such a way that
clectrical disconnection and/or circuit breaker maneuvers
are performed in a coordinated way.

In this framework, electrical utilities are more and more
requested to increase the resilience of the network minimiz-
ing the risk of outage due to unexpected conditions. To do
s0, remotely controlled high voltage switchgears are needed
in many strategic points of the network.

A dedicated area 1s 1n general needed for the installation
of the high voltage switchgear and in many cases the land
needed for the equipment may require a long and expensive
process to get the approval from the local authorities. It may
also happen frequently that the land needed 1s not available
due, e.g., to permissions denied (for instance in urbanized
areas) or to msuthicient space (for instance 1n rural areas, or
in areas morphologically not suitable such us mountains). It
can therefore happen that utilities are forced to stop the
project.

With reference to the attached figures a tower mounted
high voltage switchgear of the present disclosure, designated
with the reference numeral 1, in 1ts more general definition
comprises a supporting structure 10 which 1s connected to
the lattice structure 11 of a high voltage transmission tower
12.

With reference to FIGS. 1-3, 1n a first embodiment the
high voltage switchgear 1 comprises a first 2 and a second
3 combined interruption and disconnection modules respec-
tively comprising, for each phase, a first 21 and a second 31
combined interruption and disconnection units.

For a general description of the combined iterruption and
disconnection modules reference 1s made to the description
made and the patent documents mentioned 1n the 1ntroduc-
tory part of this disclosure.

Each of said first 21 and second 31 combined interruption
and disconnection units comprises a first 22 and a second 32
gas-tight casing developing along corresponding first 220
and second 320 reference axis.

Said casing 22 and 32 each houses at least a first terminal
50 for mput/output connections and a first combined dis-
connecting and earthing switch 6. The combined discon-
necting and earthing switch 6 can be of known type and
typically has a first fixed contact 61 which 1s operatively
coupled to said first terminal 50, a second fixed 62 contact
at ground potential, and a first movable contact 63 which 1s
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6

operatively couplable to said first 61 and second 62 fixed
contacts for disconnecting and earthing operations accord-
ing to known principles.

In each of said casing 22 and 32 there 1s also positioned
a fast earthing switch 7 which 1s interposed between said
first fixed contact 61 and said first terminal 50. The fast

carthing switch 7 can be of known type and will not be
described in further details.

A circuit breaker unit 4 1s also positioned inside each
casing 22 and 32 and 1s electrically connected to the first
movable contact 63 of said first combined disconnecting and
carthing switch 6 and to a corresponding second combined
disconnecting and earthing switch 8, which i1s also housed
inside each of said casings 22 and 32.

Said second combined disconnecting and earthing switch
8 can be of known type and typically has having a third fixed
contact 81 which 1s operatively coupled to a second terminal
90 for input/output connections, a fourth fixed contact 82 at
ground potential, and a second movable contact 83 which 1s
clectrically connected to said circuit breaker unit 4 and
operatively couplable to said third 81 and fourth 82 fixed
contacts for disconnecting and earthing operations accord-
ing to known principles.

In practice, as clearly shown, said first 21 and second 31
combined interruption and disconnection units are structur-
ally and functionally identical to each other.

The first terminal 50 of said first combined interruption
and disconnection unit 21 1s electrically connected to a first
electrical line 510, while the first terminal 50 of said second
interruption and disconnection umt 31 1s electrically con-
nected to a second electrical line 520. Moreover, the second
terminals 90 of said first 21 and second 31 combined
interruption and disconnection units being electrically
coupled to each other, thereby realizing a typical two-bays
in-out configuration.

As shown 1n the attached figures, the high voltage switch-
gear 1 1s mounted on said supporting structure 10 within the
lattice structure 11 of said high voltage transmission tower
12, thereby avoiding any land occupation outside the foot-
print of tower 12 1itsell.

A Tfurther feature of the tower mounted high voltage
switchgear 1s given by the fact that the first 220 and second
320 reference axis of said first 22 and second 32 casings are
aligned in the same direction, thereby achieving a very
compact structure that can be housed within the lattice
structure 11 of the high voltage transmission tower 12.

As shown 1n FIGS. 2, 5, 7a, 75, 9a, 96 and 13a, 135, 1n
various embodiment of the high voltage switchgear 1, said
first 2 and second 3 combined interruption and disconnec-
tion modules can be positioned at different heights within
the lattice structure 11 of said high voltage transmission
tower 12.

Alternatively, as shown 1in FIGS. 11q and 115, said first 2
and second 3 combined interruption and disconnection mod-
ules can be positioned within the lattice structure 11 of said
high voltage transmission tower 12 1n correspondence of its
base 121.

A control cubicle 85 can be also mounted at different
heights within the lattice structure 11 of said high voltage
transmission tower 12.

As shown 1in FIGS. 3a-3¢, 1n an embodiment of the tower
mounted high voltage switchgear 1, said first 220 and second
320 reference axis of said first 22 and second 32 casings are
aligned along a common axis, e.g., substantially horizontal.

Alternatively, as shown i FIGS. 6a-6¢, 8a-8¢, 10a-10c,
12a-12¢ said first 220 and second 320 reference axis of said
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first 22 and second 32 casings are parallel to each other, e.g.,
in a substantially vertical orientation.

In practice, the layout can be adapted to the available
space within the lattice structure 11 of the high voltage
transmission tower 12, by maintaining the modules aligned
on a same horizontal plane or on different parallel vertical
planes.

In typical embodiments of the tower mounted high volt-
age switchgear 1, shown 1n FIGS. 4-14, the configuration
can be a 3 bays system (in-out bays plus user bay). In
practice, in such embodiments, the tower mounted high
voltage switchgear 1 comprises—in addition to the first 2
and second 3 combined interruption and disconnection mod-
ules—also a third combined interruption and disconnection
module 5 which has a first terminal 50 operatively connect-
able to an end user, and a second terminal 90 which 1s
clectrically interposed between and connected to said first 2
and second 3 combined interruption and disconnection mod-
ules.

In particular, with particular reference to FIG. 4, 1n these
embodiments said third combined interruption and discon-
nection module 5 comprises, for each phase, a third com-
bined mterruption and disconnection unit 51, which in turn
comprises a third casing 32 developing along a third refer-
ence axis 330.

Said casing 352 houses at least a first terminal 50 which 1s
operatively connectable to an end user and a first combined
disconnecting and earthing switch 6.

The combined disconnecting and earthing switch 6 can be
of known type and typically has a first fixed contact 61
which 1s operatively coupled to said first terminal 50, a
second fixed 62 contact at ground potential, and a first
movable contact 63 which 1s operatively couplable to said
first 61 and second 62 fixed contacts for disconnecting and
carthing operations according to known principles.

In said casing 52 there 1s also positioned a fast earthing
switch 7 which 1s interposed between said first fixed contact
61 and said first terminal 50. The fast earthing switch 7 can
be of known type and will not be described in further details.

A circuit breaker unit 4 1s also positioned inside said
casing 52 and 1s electrically connected to the first movable
contact 63 of said first combined disconnecting and earthing
switch 6 and to a corresponding second combined discon-
necting and earthing switch 8, which 1s also housed inside
said casing 52.

Said second combined disconnecting and earthing switch
8 can be of known type and typically has having a third fixed
contact 81 which 1s operatively coupled to a second terminal
90 electrically interposed between and connected to said first
2 and second 3 combined interruption and disconnection
modules, a fourth fixed contact 82 at ground potential, and
a second movable contact 83 which 1s electrically connected
to said circuit breaker unit 4 and operatively couplable to
said third 81 and fourth 82 fixed contacts for disconnecting
and earthing operations according to known principles.

With reference to FIGS. 5, 7a, 7b, 9a, 95, 11a, 115, 1n
typical embodiments of the tower mounted high voltage
switchgear 1, said third combined interruption and discon-
nection module 5 1s positioned within the lattice structure 11
of said high voltage transmission tower 12 at the same height
of said first 2 and second 3 combined interruption and
disconnection modules.

Alternatively, as shown 1n FIGS. 13a and 135, said third
combined interruption and disconnection module 5 15 posi-
tioned within the lattice structure 11 of said high voltage
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transmission tower 12 at a different height with respect to
said first 2 and second 3 combined interruption and discon-
nection modules.

Moreover, as shown 1in FIGS. 6a-6¢, 8a-8¢, 10a-10c,
12a-12¢ said first 220, second 320 and third 530 reference
axis of said first 22, second 32 and third 52 casings are
parallel to each other.

Alternatively, as shown 1n FIG. 13a-13b, 3a-3c¢, 14a-14c¢
said first 220 and second 320 reference axis of said first 22
and second 32 casings are aligned along a common axis
while said third reference axis 530 of said third casing 52 1s
substantially perpendicular to said first 220 and second 320
reference axis.

In this latter case, as shown 1n FIGS. 13a-13, the third
combined interruption and disconnection module 3 1s advan-
tageously positioned within the lattice structure 11 of said
high voltage transmission tower 12 at a different height with
respect to said first 2 and second 3 combined interruption
and disconnection modules.

Thus, as shown 1n the attached figures, several configu-
rations of the switchgear can be realized according to the
needs, having as only constrain to remain within the foot-
print of the tower 1n these embodiments.

For instance, in the embodiments of the tower mounted
high voltage switchgear 1 shown in FIGS. 2, 3a-3¢, 13a-135
the first 220 and second 320 reference axis of said first 22
and second 32 casings are substantially horizontal.

Alternatively, as shown i FIGS. 5, 6a-6¢, 7a, 7b, 8a-8c,
Q9a,9b5,10a-10c 11a, 115, 12a-12¢, said first 220, second 320
and third 530 reference axis of said first 22, second 32 and
third casings 52 are substantially vertical.

Depending on the configuration and layout chosen, the
connections with the lines 510, 521 and with the end user(s)
515 can be made with conductors 151, insulated cables 152,
or mnsulated ducts 150.

It 1s clear from the above that the tower mounted high
voltage switchgear of the present disclosure allows solving
the previously underlined technical problems.

Several variations can be made to the tower mounted high
voltage switchgear thus conceived, all falling within the
scope of the attached claims. In practice, the materials used
and the contingent dimensions and shapes can be any,
according to desired requirements and to the state of the art.

The mnvention claimed 1s:

1. An arrangement comprising:

a high voltage transmission tower having a lattice struc-

ture; and

a tower mounted high voltage gas-insulated switchgear

comprising:

a supporting structure within said lattice structure of
said high voltage transmission tower; and

a plurality of gas-insulated combined interruption and
disconnection modules including first and second
gas-insulated combined interruption and disconnec-
tion modules, each of said gas-insulated combined
interruption and disconnection modules comprising,
for each phase:

a combined interruption and disconnection unit, each
of said combined interruption and disconnection
unit comprising a gas-tight casing developing
along a reference axis and housing at least a
terminal for at least an input/output connection or
to an end user:

a first combined disconnecting and earthing switch
having a first fixed contact operatively coupled to
said first terminal of said at least said terminal, a
second fixed contact at ground potential and a first
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movable contact operatively couplable to said first
and second fixed contacts for disconnecting and
carthing operations;

a second combined disconnecting and earthing
switch, said second combined disconnecting and
carthing switch having a third fixed contact opera-
tively coupled to a second terminal of said at least
said terminal, a fourth fixed contact at said ground
potential and a second movable contact opera-
tively couplable to said third and fourth fixed
contacts for disconnecting and ecarthing opera-
tions,

a fast earthing switch interposed between said first
fixed contact and said first terminal; and

a circuit breaker umt electrically connected to said
first movable contact of said first combined dis-
connecting and earthing switch and to said second
movable of said second combined disconnecting
and earthing switch,

said first terminal of said first combined interruption and

disconnection unit being electrically connected to a first
clectrical line of said at least said input/output connec-
tion, said first terminal of said second interruption and
disconnection unit being electrically connected to a
second electrical line of said at least said input/output
connection, said second terminals of said first and
second combined interruption and disconnection units
being electrically coupled to each other, said high
voltage gas-insulated switchgear being mounted on
said supporting structure within said lattice structure of
said high voltage transmission tower, and said refer-
ence axes of said gas-tight casings of said first and
second gas-insulated combined interruption and dis-
connection modules being aligned 1n a same direction.

2. The arrangement according to claim 1, wherein said
first and second combined interruption and disconnection
modules are positioned at a height within said lattice struc-
ture of said high voltage transmission tower.

3. The arrangement according to claim 1, wherein said
first and second combined interruption and disconnection
modules are positioned within said lattice structure of said
high voltage transmission tower 1n correspondence of a base
of said high voltage transmission tower.

4. The arrangement according to claim 1, wherein said
reference axes ol said gas-tight casings of said first and
second gas-insulated combined interruption and disconnec-
tion modules are aligned along a common axis.

5. The arrangement according to claim 1, wherein said
reference axes ol said gas-tight casings of said first and
second gas-insulated combined interruption and disconnec-
tion modules are parallel to each other.

6. The arrangement according to claim 1, further com-
prises a third combined interruption and disconnection mod-
ule having a third terminal operatively connectable to an end
user, and a fourth terminal electrically interposed between

and connected to said first and second combined interruption
and disconnection modules.

7. The arrangement according to claim 6, wherein said
third combined interruption and disconnection module 1s
positioned within said lattice structure of said high voltage
transmission tower at a same height of said first and second
combined interruption and disconnection modules.

8. The arrangement according to claim 6, wherein said
third combined interruption and disconnection module 1s
positioned within said lattice structure of said high voltage
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transmission tower at a different height with respect to said
first and second combined interruption and disconnection
modules.

9. The arrangement according to claim 1, wherein said
plurality of gas-insulated combined interruption and discon-
nection modules further includes a third combined interrup-
tion and disconnection module, said first terminal of said
third combined interruption and disconnection unit being
operatively connectable to said end user, and said second
terminal of said third combined interruption and disconnec-
tion unit being electrically interposed between and con-
nected to said first and second combined interruption and
disconnection modules.

10. The arrangement according to claim 9, wherein said
reference axes of said gas-tight casings of said first, second,
and third gas-insulated combined interruption and discon-
nection modules are parallel to each other.

11. The arrangement according to claim 9, wherein said
reference axes of said gas-tight casings of said first and
second gas-insulated combined interruption and disconnec-
tion modules are aligned along a common axis, and said
reference axis of said gas-tight casing said third gas-insu-
lated combined interruption and disconnection module 1s
substantially perpendicular to said reference axes of said
gas-tight casings of said first and second gas-insulated
combined interruption and disconnection modules.

12. The arrangement according to claim 11, wherein said
third combined interruption and disconnection module 1s
positioned within said lattice structure of said high voltage
transmission tower at a different height with respect to said

first and second combined interruption and disconnection

modules.

13. The arrangement according to claim 9, wherein said
reference axes of said gas-tight casings of said first, second,
and third second gas-insulated combined interruption and
disconnection modules are substantially vertical.

14. The arrangement according to claim 1, wherein said
reference axes of said gas-tight casings of said first and
second gas-insulated combined interruption and disconnec-
tion modules are substantially horizontal.

15. A high voltage gas-insulated switchgear comprising:

a supporting structure configured to be connected to a

lattice structure of a high voltage transmission tower;

and

a first and a second gas-insulated combined interruption

and disconnection modules, each of said first and

second gas-insulated combined interruption and dis-
connection modules comprising, for each phase:

a combined interruption and disconnection unit, each of
said combined interruption and disconnection umnit
comprising a gas-tight casing developing along a
reference axis and housing at least a terminal for at

least an mput/output connection;

a first combined disconnecting and earthing switch

having a first fixed contact operatively coupled to

said first terminal of said at least said terminal, a

second fixed contact at ground potential and a first

movable contact operatively couplable to said first
and second fixed contacts for disconnecting and
carthing operations;

a second combined disconnecting and earthing switch,
said second combined disconnecting and earthing
switch having a third fixed contact operatively
coupled to a second terminal of said at least said
terminal, a fourth fixed contact at said ground poten-
tial and a second movable contact operatively cou-
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plable to said third and fourth fixed contacts for
disconnecting and earthing operations,

a fast earthing switch interposed between said {first
fixed contact and said first terminal; and

a circuit breaker unit electrically connected to said {first
movable contact of said first combined disconnect-
ing and earthing switch and to said second movable
of said second combined disconnecting and earthing
switch,

said first terminal of said first combined 1nterruption and

disconnection unit being electrically connected to a first
electrical line, said first terminal of said second inter-
ruption and disconnection unit being electrically con-
nected to a second electrical line, said second terminals
of said first and second combined interruption and
disconnection units being electrically coupled to each
other, said high voltage gas-insulated switchgear con-
figured to be mounted on said supporting structure
within said lattice structure of said high voltage trans-
mission tower, said reference axes of said gas-tight
casings of said first and second gas-insulated combined
interruption and disconnection modules being aligned
1n a same direction, and said first and second combined
interruption and disconnection modules configured to
be positioned at a height within said lattice structure of
said high voltage transmission tower.

16. The high voltage gas-insulated switchgear according
to claim 15, wherein said first and second combined inter-
ruption and disconnection modules are configured to be
positioned within said lattice structure of said high voltage
transmission tower in correspondence of a base of said high
voltage transmaission tower.

17. The high voltage gas-insulated switchgear according
to claim 15, wherein said reference axes of said gas-tight
casings of said first and second gas-insulated combined
interruption and disconnection modules are aligned along a
common axis.

18. The high voltage gas-insulated switchgear according
to claim 15, wherein said first and second reference axes of
said gas-tight casings of said first and second gas-insulated
combined interruption and disconnection modules are par-
allel to each other.

19. A method of mounting a high voltage gas-insulated
switchgear to a high voltage transmission tower, the method
comprising;

connecting a supporting structure of said high voltage

gas-insulated switchgear to a lattice structure of said

high voltage transmission tower, said high voltage

gas-insulated switchgear comprising:

a first and a second gas-insulated combined interruption
and disconnection modules, each of said first and
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second gas-1nsulated combined interruption and dis-

connection modules comprising, for each phase:

a combined interruption and disconnection unit, each
of said combined interruption and disconnection
unit comprising a gas-tight casing developing
along a reference axis and housing at least a
terminal for at least an 1mput/output connection;

a 1irst combined disconnecting and earthing switch
having a first fixed contact operatively coupled to
said first terminal of said at least said terminal, a
second fixed contact at ground potential and a first
movable contact operatively couplable to said first
and second fixed contacts for disconnecting and
carthing operations;

a second combined disconnecting and earthing
switch, said second combined disconnecting and
carthing switch having a third fixed contact opera-
tively coupled to a second terminal of said at least
said terminal, a fourth fixed contact at said ground
potential and a second movable contact opera-
tively couplable to said third and fourth fixed
contacts for disconnecting and earthing opera-
tions,

a fast earthing switch interposed between said first
fixed contact and said first terminal; and

a circuit breaker unit electrically connected to said
first movable contact of said first combined dis-
connecting and earthing switch and to said second
movable of said second combined disconnecting
and earthing switch,

clectrically connecting said first terminal of said first
combined interruption and disconnection unit to a first
electrical line;

clectrically connecting said first terminal of said second
interruption and disconnection unit to a second electr-
cal line,

clectrically connecting said second terminals of said first

and second combined interruption and disconnection
units to each other, and

said reference axes of said gas-tight casings of said first

and said second gas-insulated combined interruption
and disconnection modules being aligned 1n a same
direction.

20. The method according to claim 19, further comprising,
positioning said first and second combined interruption and
disconnection modules within said lattice structure of said
high voltage transmission tower in correspondence of a base
of said high voltage transmission tower.
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